Preparation of AChE-Au-TiO 2 nanotubes. The electrochemical anodic oxidation technique was used to fabricate the TiO 2 nanotubes. Prior to anodization, Ti sheets were mechanically polished with different abrasive papers and rinsed in an ultrasonic bath of cold distilled water for 10 min. Then the cleaned Ti sheets were soaked in a mixture of HF and HNO 3 acids for 1 min (the mixing ratio of HF: HNO 3 : H 2 O is 1: 4: 5 in volume). After rinsed with acetone and deionized water for 10 min, the Ti sheets were dried in air at room temperature. The TiO 2 nanotubes were fabricated in a cylindrical electrochemical reactor (the radius is 30 mm and height is about 70 mm). 0.5 wt % hydrofluoric acid was used as the electrolyte and a platinum electrode served as the cathode during the entire process. A
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potential of 20 V was used and anodization time of 20 min was spent in this experiment. Anodized Ti sheets were annealed in dry oxygen environment at 500 for 1 h; both heating and cooling rates were ℃ kept at 2.5 min ℃ -1 . Then, the well ordered and uniform TiO 2 nanotubes array was fabricated.
A novel photoelectrochemical deposition method was exploited to modify the resulting nanotubes with Au nanoparticles. The TiO 2 nanotubes served as the working electrode in a conventional photoelectrochemical cell, and a Ag/AgCl (3 M KCl) electrode and a platinum electrode served as the reference and counter electrode, respectively. The photoelectrochemical deposition of Au nanoparticles was carried out by cyclic voltammetry with the potential range from 0.0 to +1. 
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Two methods for deposition of Au nanoparticles. The deposition of Au nanoparticles into TiO 2 nanotubes was carried out by conventional photodeposition technique and photoelectrochemical deposition method, respectively. In Figure S1a , Au nanoparticles produced by photodeposition method have been found to undergo some aggregation. On the contrary, photoelectrochemical deposition method leads to well-separated Au nanoparticles with a diameter in the range of 40 to 50 nm ( Figure   S1b ). This may be due to the fact that the electric field in the TiO 2 nanotubes facilitates the plating solution to distribute well. Therefore, electrochemistry is likely to be of great importance in the formation of Au nanoparticles into TiO 2 nanotubes. Photocurrent responses of Au-TiO 2 nanotubes. As illustrated in Figure S4 , Au-TiO 2 nanotubes yield the photocurrent responses under the illumination with light of 253.7 nm, which is attributed to the unique photoelectrochemical properties of TiO 2 nanotubes. However, the addition of ATCh into the AuTiO 2 system doesn't produce effect on the photocurrent. The reason is that the hydrolysis of ATCh is halted due to the lack of AChE, and thereby the production of thiocholine, an electron donor, is inhibited.
Supplementary Effect of illumination intensity. The illumination intensity has been considered to exert an effect on the photocurrent. Figure S5 reveals the dependence of photocurrent generated in AChE-Au-TiO 2 hybrid system on the light intensity. It has been found that there is a linear relationship between the photocurrent and light intensity, which implies that the photogeneration of charge carriers is a monophotonic process. The quantitative measure of photoelectrochemical properties is the incident photon to current efficiency (IPCE). [1] It can be estimated by the following equation:
where I λ is the photocurrent, h the Planck constant, c the speed of light, W λ the intensity of the incident light, λ the illumination wavelength, and e the electric charge of an electron. The IPCE value of ATCh in AChE-Au-TiO 2 hybrid system was found to be 17.6 %. Effect of HupA on the photocurrent responses. Figure S9 shows the influence of HupA on the photocurrent response generated in the AChE-Au-TiO 2 nanotubes hybrid system. It is evident that with the addition of 70.0 nM HupA, the photocurrent response decreases remarkably ( Figure S9A , curve b).
However, after the removal of HupA from the photoelectrochemical cell, the initial photocurrent is almost restored in the presence of 0.10 mM ATCh ( Figure S9A , curve c). In addition, the LineweaverBurk analysis ( Figure S9B ) reveals that HupA exhibits a mixed inhibition against AChE, which is consistent with that previously reported. Based on these observations, we can conclude that this 
